Previews 497 ated with V 0 proteins (Galli et al., 1996). More recently V 0 components were reported to associate with target membrane SNAREs and to play a role in the fusion of yeast vacuoles (Peters et al., 2001). Despite these observations, the conclusion that the + H/ATPase might also function as a fusion pore has remained difficult for many cell biologists to accept.
fusion, it is likely to act independently of V 1 since the bulky, cytoplasmic V 1 would be expected to hinder membrane apposition. This suggests that one should find V 0 in isolation and perhaps in greater number per vesicle than V 1 .
The fact that Voa was found to be necessary for neurotransmission in a forward genetic screen, coupled with compelling data indicating that it does more than acidify vesicles, makes the strongest case to date that the + H/ATPase plays a role in vesicle fusion. Still the crucial piece of evidence-that loss of V 0 halts all fusion-is lacking. Hiesinger et al. found that fusion induced by hypertonic sucrose, which is lost in SNARE mutants, was still present in vha100-1 mutants. While this may mean that other V 0 components can function in the absence of Voa, it may also mean that SNAREs are the primary component of the fusion pore and that V 0 acts either in addition or as an accessory. V 0 's double duty may preclude the definitive test of its role in fusion, however, since its role in vesicle acidification is likely to be necessary for cell survival.
It is somewhat ironic that the search for the protein mediating membrane fusion may lead us back to the first known component of secretory vesicles. It appears that the response to another old ghost -"there are more things in heaven and earth than are dreamed of in (our) philosophy" (Shakespeare, Hamlet, Act I)-still holds. We can add the corollary that many of those things may already be in clear view. A good system to study PCP is the Drosophila eye. In this tissue, PCP is reflected by the mirror image orientation of ommatidia of opposite chiral forms across the dorsoventral midline, also known as the equator. All dorsal ommatidia point up, whereas all ventral ommatidia point down. This planar arrangement is generated in the larva within the eye primordium. It depends on the relative position within each ommatidium of the R3 and R4 photoreceptor cells along the equator-polar axis. In wild-type ommatidia, R3 cells are closer to the equator, whereas R4 cells are closer to the poles. Mutations in the fz gene randomize the R3/R4 decision, hence the loss of PCP in the adult eye. Two equipotent photoreceptor cells share the potential to become R3 or R4. The binary R3/R4 fate decision is regulated by Notch and Fz. Notch activation promotes adoption of the R4 fate, whereas Fz inhibits Notch. Current models propose that the equatorial cell (i.e., close to the equator) has high Fz activity, hence low Notch activity, and becomes R3. Conversely, the polar cell (i.e., away from the equator) has low Fz activity, hence high Notch activity, and therefore adopts the R4 fate. This cell fate choice occurs within a single layered epithelium that has inherited its apical-basal polarity from the early embryo. The notions that PCP signaling is inhibited by components of apical polarity complexes and that this inhibition is important to define when PCP is established are novel. Moreover, inhibition of Fz PCP signaling by apical-basal polarity complexes may reflect a more general property of cell polarity regulation, which is that cells may more easily interpret a single polarity cue at one time. Accordingly, one first response of polarized cells to a novel polarity information such as PCP may be to downregulate preexisting polarity cues. Future studies will no doubt test whether PCP formation in the eye actually requires a transient downregulation of apical-basal polarity in R3/R4 cells. 
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